Effects of the uncoupling agents FCCP and CCCP on the saltatory movements of cytoplasmic organelles.
Two potent uncoupling agents, carbonylcyanide-4-trifluoromethoxyphenylhydrazone (FCCP) and carbonylcyanide-3-chlorophenylhydrazone (CCCP) inhibit the movement of organelles in neurites of chick sensory neurones in culture. FCCP applied for 30 minutes at 10 microM reduces the number of moving organelles by 78% and a similar treatment with CCCP causes a reduction of 47%. At 100 microM either compound abolishes all directed movements both in neurites and in cultured 3T3 cells. These effects are probably not due to the discharge of proton gradients since 2,4-dinitrophenol (DNP), at concentrations shown to uncouple mitochondria by the discharge of the permeant cationic fluorescent probe rhodamine 123, fails to inhibit cytoplasmic movements. The inhibition of cytoplasmic movements by FCCP and CCCP is likely to be a consequence of their inhibitory action on a variety of enzymes, including dynein and myosin ATPases, through a reaction with sulfhydryl groups.